In vivo discrimination among beta-tubulin isotypes: selective degradation of a type IV beta-tubulin isotype following overexpression in cultured animal cells.
Preceding efforts have revealed that tubulin synthesis in animal cells is regulated both by selective expression of individual members of the tubulin multigene families and by a post-transcriptional control pathway that cotranslationally degrades tubulin mRNAs when the concentrations of unassembled subunits are increased. To test the effect of forced expression of a specific beta-tubulin, we constructed Chinese hamster ovary (CHO) cell lines that stably express the chicken class IV (c-IV) beta-tubulin gene. After gene amplification, we obtained lines that synthesize the c-IV polypeptide at a rate two to three times that of all endogenous beta-tubulins. Despite this elevated rate of synthesis, these c-IV polypeptides accumulated to only 4 to 10% of cellular beta-tubulin. Furthermore, when c-IV transcription was further elevated transiently, there was a compensatory loss in the endogenous class IV isotype (m-IV) so that the total level of class IV isotypes remained unchanged. The data indicate that beta-tubulin isotypes I and IV are biochemically distinguished in these cultured cell lines and that the stability of individual isotypes is established in part by isotype-specific interactions with other cellular factors.